In this paper the concept of 'Regal Electrochemistry' is expanded towards the electrochemical sensing of Novel Psychoactive Substances (NPSs) namely synthetic cathinone derivatives where British coinage is used as the electrochemical sensor. In this proof-ofconcept approach, the electrochemical sensing of mephedrone (4-MMC) and 4'-methyl-Nethylcathinone (4-MEC) is shown to be possible using a British 1 pence coin for the first time.
Introduction
Synthetic cathinones are a class of New Psychoactive Substance (NPS; substances not controlled substances by national drug legislation) that are derived from cathinone, an organic stimulant found in Khat (Catha edulis) and are both similar in structure and pharmacological effect as the phenethylamine class of psychoactives (e.g. amphetamine and methamphetamine).
1, 2 Despite being controlled by drug legislation internationally (e.g. Misuse of Drugs Act 1971) synthetic cathinone-derivatives are still prevalent in many NPS products marketed as 'legal highs' [2] [3] [4] [5] and are sold at head shops and on the internet. For example, mephedrone (4-MMC) has been found in 'legal high' products in the UK after it was made a controlled substance in 2010 5 and its use has been linked to several deaths worldwide; 6, 7 therefore development of rapid, economical methods for their detection and quantification is still timely.
A range of chromatographic techniques including High Performance Liquid
Chromatography (HPLC) and Gas Chromatography-Mass Spectrometry (GC-MS) have been applied to the detection of synthetic cathinones by many groups, 4, 5, 7-26 however electrochemistry is advantageous as an analytical tool being sensitive, selective as well as low cost and having the potential to be scaled down to a portable device. [27] [28] [29] [30] [31] [32] [33] Previous work 2, 33 has reported novel electroanalytical sensing protocols developed towards the electrochemical oxidation 33 and reduction of synthetic cathinones, mephedrone and 4'-methyl-Nethylcathinone (4-MEC) using disposable carbon based screen-printed sensors which was successfully applied to their quantification in seized street samples; the protocol was also validated by independently performed HPLC. approach is explored in ideal solutions and validated towards a seized street sample that has been independently analysed using HPLC.
Experimental
All chemicals used were of analytical grade and used as received without any further purification from Sigma-Aldrich (Gillingham, UK 
Results and Discussion
The cyclic voltammetric behaviour of 4-MMC using the 1 pence coin (1p-sensor) in aqueous buffer solutions was first explored. Figure The electroanalytical method was explored through additions of 4-MMC into a pH 8.5
acetate buffer using the 1p-sensor; pH 8.5 was chosen since this maintains copper in the form of an oxide (CuO or Cu2O) which appears useful to provide an indirect sensing platform and is also a pH that ensures that the degradation of the NPSs, which occurs at alkaline pH is not significant. As is represented in Figure 3 To define the qualities of a 1p-sensor, the analytical protocol was applied to a seized street sample (NRG-2), previously analysed, 33 (w/w) reported previously 2 using the carbon based screen-printed sensor and is indicative that an electrochemical sensor using British coinage has analytical merit.
Conclusions
Proof-of-concept has been shown for the detection of NPSs using a 1 pence coin as a novel electrochemical sensor. This novel approach is extremely cost effective with the sensor costing just 1 pence (both sides of the coin can be used), and a PTFE 'housing' unit which is readily made using cheap components readily available in university workshops. The proposed protocol has been successfully validated against independently performed HPLC in seized street samples. Future work will expand the concept of using British coinage towards other NPSs or using other coinage such as foreign currency. 
